Various variants of interaction of photons high energy with free electrons in substance are investigated. It is shown, that among these variants, in substance can be observed: absorption of a photon by electron, coherent and not coherent scattering of photons, a stop electron after interaction with a photon. Dependence of change of length of a wave of a photon after interaction with electron from parameters of substance and speed of movement electron is found.
Introduction
Interaction of photons and free electrons in substance it is problem known enough. One of results of such interaction, for example, is not coherent scattering. Compton effects or not coherent scattering of X-rays on electrons, poorly connected with a nucleus, at an irradiation of a paraffin surface, which was primarily observed by Compton, is well studied problem [1] . In a spectrum of scattered radiation he observed lower frequency, than frequency of falling radiation. Compton effects represent an example of the quantum nature of light since there is no classical analogue of this phenomenon which could be described Maxwell equations.
There are attempts to describe Compton effects on the basis of wave Doppler effects [2] . Thus electron it is primary considered as the mobile receiver of a wave, and then as a mobile source of a wave. However Compton criticized similar attempts [3] . We shall mark, that the scattering on motionless electron, that in strict mathematical sense it is Compton effects, in general it is not put down in the given model.
Rather detailed analysis of Compton effects is present in [4] . But the analysis [4] is directed on research of effective sections of interaction of electrons and photons. Besides the analysis of Compton effects is carried out in the assumption of is absence of influence of surrounding medium on process.
The purpose of the research is the analysis, first of all, not coherent shift of frequency of a photon and possible results, at interaction of a photon and free electron in substance, and also influence of characteristics of substance on the processes.
Let's use the method applied in [5] at research of interaction of photons of electromagnetic radiation with binding electrons.
Laws of Interaction of a Photon with Free Electron
Let's consider interaction moving electron with a photon, Figure 1 . In all further transformations we believe, that the system of readout is connected to motionless nodes of a crystal lattice of substance. The law of conservation of energy at interaction of a photon with moving electron we shall write down as:
where Е and Е' is energy of electron before interaction with a photon, h is Planck's constant,  and '-the frequency of a photon before and after interaction with electron. Impulse of a photon before interaction with electron is Hence, the formula (1) will be copied as: 
Solving (8) be relative V', we have:
Inserting (9) into (6), we shall find:
The law of preservation of an impulse (3) in the scalar form can be written down differently, than (4): 
or:
where  is an angle between directions of movement electron and a photon before interaction,  -is an angle between directions electron and a photon after interaction. As well as in the previous case, inserting value  p from (5) into (12), we have: 
(13) Further, using (9), we shall copy (13) as:
Let's consider some special cases of transformation (10) and (14) which are not excessively cumbersome, and allow to lead the analysis of results obviously enough.
Absorption of a Photon by Moving Free Electron
Let's we assume, that a photon falling on moving free electron, it is completely absorbed. Thus the condition should satisfy. From (14) we find:
Carrying out transformations, we shall receive:
Using a formula
It is possible to see, that the first addend in the left part (17) is equal . Hence:
The received expression is analogue of the formula for an angle of the radiated photon, uniformly moving in medium electron in Vavilov's-Cherenkov's effect [6] . Difference is only in a sign a minus in the right part (18) that it is connected to change of a direction of a photon impulse .
0
From the formula (18) follows, that in vacuum, i.e. at , free electron cannot to absorb a photon, since
  . But in substance, at a condition:
such process is possible. Let's consider in more detail a condition of absorption of a photon by electron. We shall transform: 
For 0 n 1   an inequality (19) and (21) it is not correct. If an index of refraction , we receive:
The formula (22) shows, that absorption of a photon, moving in substance with an index of refraction free electron it is possible, probably, only for X-ray radiation. And, the more a index of refraction, the bigger length of a wave can to absorb electron.
For lines of the substances resulted in [7] , index of refraction for X-ray radiation is less unit, and it is very close to unit. The vacuum for x-ray radiation is in comparison with these substances optically is large dense medium. For X-ray radiation absorption of photons by electron according to (22) is impossible. However, there are no physical bases to deny existence of substances with a index of refraction to more unit for X-ray radiation. Free electrons in such substances could absorb photons of X-ray radiation.
Scattering of a Photons on Free Electron

1) Coherent scattering
Coherent scattering of a photon on moving free electron arises, if the condition 0 0 is observed. The formula (5) will be transformed to a kind
electron changes only a direction of the movement. In this case the Equation (4) have form:
The Equation (12) results to a condition:
The condition (24) shows, there are    at coherent scattering. The given condition actually is the law of reflection of the photon, similar to the law of reflection of light from mirror interface of two media.
Formulas (23) and (24) 2) Compton effect Parameters of Compton effect are provided that electron is motionless [6] 
In this case the formula (10) becomes:
Carrying out the further transformations (25), we find:
Adding and subtracting unit in brackets of last addend (26), we shall receive:
Let's designate a difference of impulses falling and scattered photons on electron in vacuum [8] :
Thus, the formula (27) can be written down as:
where 0 0 0 a difference of impulses falling and scattered photons on electron in substance. In new designations the Equation (29) can be copied:
Solving a quadratic Equation (30), we find:
The sign plus before a root is unacceptable, since in this case differences of photons impulses in substance and in vacuum have a different directivity of change. As it will be from the further, to use in (31) expansion of a root as
is not informatively for the analysis of influence of characteristics of substance on not coherent scattering of a photon. Let's find in an obvious form change of length of photons wave at their not coherent scattering. We shall transform values: Using determination of an index of refraction as
, we shall transform (33) to a form:
Inserting (32) and (34) into (31), we'll find:
In expansion of a root in the formula (35) up to the first order we have vac      , therefore it is necessary to execute the expansion up to the second order Copyright © 2011 SciRes. JMP
In result we shall find:
where
, for example [1] . Thus, in the second order of expansion (35) change of length of a wave at not coherent scattering depends from the length of a wave.
Let's note, that in X-ray area of a spectrum of radiation an index of refraction is . Therefore, according to (36) [7] , unit decrement of an index of refraction 1 n    . Then the formula (36) will be transformed to a form:
The index of refraction of substances in a X-ray range is close to unit [7] , therefore the formula (37) can be copied as follows:
The formula (38) shows, that in a X-ray range influence of substance on parameters of not coherent scattering is very insignificant and at practical calculations it is possible to use classical formula of Compton Compton formula in substance mathematical is determined by that expansion (35) up to the first order parameters of substance is absent.
Proceeding from the classical theory of a Lorentz dispersion [7] , we have in a X-ray range dependence 
Relative change of shift of wave length  in substance in comparison with vacuum at not coherent scattering in a X-ray range of a spectrum of electromagnetic radiation is proportional to density of substance, its charging number and in inverse proportion to nuclear mass of substance. It also linearly depends from Compton's shift of length of a wave in vacuum. . This speed is close to speed to Fermi for electron which can be analogue of speed of thermal movement of electronic gas [9] . Calculation under the formula (56), obviously, has estimated character. First, there is thermal distribution Fermi-Dirac of speeds of electronic gas in substance, therefore photons are necessary for a stop of electrons must be various energy. Second, the head-on interaction of photons and electrons is enough rare. Thirdly, the stop of electron after interaction with a photon also is occurrence enough rare. In a general change of an impulse of a photon at not coherent scattering is determined by the law (51). Strictly speaking stop in electronic gas two electrons can only with various directions spin. It follows from a principle of veto of Pauli. Hence, there should be a statistical distribution of size  which is stochastic ways form of its numerical value. However, taking into account, that the head-on interaction of a photon and electron is observed, when angle  achieves average value 180 0 in considered process ( ), and also close to speed of electron under the formula (56) to speeds of Fermi, it is possible to assume that an estimation of size 90 270
The Stop of Free Electron after It Interaction with Photon
 under this formula is allowable at angle  close to 180˚.
Conclusions
At interaction of a photon with free electron in substance various results are possible: absorption of a photon, coherent and not coherent scattering, a stop of electron.
Thus absorption of a photon in a X-ray range probably only in substance with an index of refraction is more than unit.
Change of length of a wave at not coherent scattering of X-ray radiation in substance in the second order depends from the length of a wave, as against not coherent scattering in vacuum. Influence of parameters of substance: density, charging and mass numbers on shift of lengths of waves of falling and scattered radiations very insignificantly.
Observable reduction of shift of lengths of waves at not coherent scattering can be explained only by movement of free electrons, interacting with photons. At a head-on interaction of a photon and moving electron in case electron after interaction stops, a direction of a scattered photon equiprobably in all directions.
